A difficulty for any radiologist involved in breast screening is to know how well he or she is performing, given the low incidence of the disease. The latest available UK data indicate a breast cancer rate of circa 6.8% per 1,000, within the screened population of 50-64 year old women 1 . Some 15 years ago when the UK Breast Screening Programme was established it was recommended that a radiologist should read 6,000 cases a year 2 .
The Royal College of Radiologists subsequently amended this figure to 5,000 cases 3 although several radiologists read many more cases than this -exceeding 20,000 annually and in rare cases up to 30,000. A similar recommendation of 5,000 cases per annum exists in other European countries 4 although in some countries, such as the USA, the number is much lower, circa 480 5 .
Even when screening 5,000 cases a year a radiologist can possibly only expect on average to see a malignant case less than once in a working week. Reading a high volume of cases then is an important practice as this increases experience of the wide variety of normal mammographic appearances thereby enabling a radiologist to develop those particular skills that help identify abnormalities. Originally in the UK radiologists were recommended to read some 60 cases an hour. This rate is achievable as eye movement studies of experienced radiologists when screening demonstrate that they actually only spend a several seconds (sometimes less than 15s) examining the case itself, with the rest of the time devoted to recording their decisions 6, 7 . Experience increases the speed of dealing with each case, both in terms of examining the mammograms themselves and in recording screening decisions.
Specific expertise in identifying early abnormal appearances is also related to the individual's experience and their skill in recognising key mammographic features.
Theoretical models of how radiologists examine radiographic images and arrive at a decision emphasise the role of appropriately attending to such features 8 . These approaches also elucidate how errors are made due to; not visually searching the image appropriately, failing to detect information, or detecting information appropriately but then not utilising this information 9 .
For each case screened the radiologist must decide either to recall the woman for further assessment or return her to routine screen where in the UK she would be screened again in three years. Feedback on whether a particular screening decision is a correct detection of malignancy or a false positive report is confirmed by subsequent follow-up or at biopsy. However, feedback on whether a case is truly negative or a false negative report is a more difficult issue. Typically the radiologist would have to wait until that woman presents herself again in the next screening round in order to confirm a decision of normality. Alternatively, a false negative report may result in the woman presenting symptomatically in the interim period. Such potential misses by an individual reader can be much reduced with double reading 10 of every screened case, an approach widely implemented across the UK.
The PERFORMS (PERsonal PerFORmance in Mammographic Screening) self assessment scheme 11, 12, 13 is an educational exercise which was established in 1991 as a partial response to the difficulty which an individual has regarding slow feedback on their screening performance and partially as a development of earlier research on developing a computerised decision aid, based on radiologists correctly identifying particular mammographic features on an image 14 . Although the perceived relevant importance of some of the features originally used in this approach has since changed, the technique emphasised the importance of accurate feature identification 15 . The PERFORMS scheme is funded by the National Health Service Breast Screening Programme and it reports annually both to this programme and to the National Co-ordinating Committee for Quality Assurance Radiologists in Breast Screening.
In the UK all practising breast screening radiologists, and other suitably qualified individuals (e.g. breast clinicians/physicians and specially trained technologists) involved in reading breast screening cases, are offered the opportunity to participate annually in this free and confidential self-assessment film-reading scheme. In this system the individual reads a number of difficult recent screening cases each year. The purpose is to increase the participants' experience of a range of abnormal appearances within a short time frame. This is coupled with immediate feedback on their performance and subsequent detailed feedback where an individual's decisions on each case are judged both against any known case pathology and also against the opinions of their peers on the radiological appearance. Although PERFORMS is a voluntary scheme, the majority of film-readers involved in the UK Breast Screening Programme elect to participate and for which they receive CME credits. A number of copies of this full case set are then printed. The case set is then split into two sets of 60 cases, which are randomised with constraints, so as to provide a suitable mix of the film types. These sets are then circulated around the UK breast screening centres, which takes approximately a full calendar year for all participants to complete.
As participants receive detailed feedback about each case examined then each year a new set of cases is employed. For each case the individual has to:
• identify and rate their confidence in whether key mammographic features are present
• specify the location of these features using a bar coded diagram of the mammographic views.
• classify each breast, both as to whether it would merit recall or not, and whether it is of normal, benign or malignant appearance.
PERFORMS predates the BI-RADS 16 reporting approach although the classification of the cases is somewhat similar. There is no equivalent to the BI-RADS '0' classification as all cases here are prejudged of diagnostic quality by the panel of experienced radiologists.
The key mammographic features used are:
• predominantly well-defined mass
• predominately ill-defined mass
• spiculate mass
• architectural distortion
• asymmetry
• calcification
• other -this allows a keyboard entry description There are several facets to an individual's performance on the scheme. The number of cancers identified is a robust indicant as measured against the case pathology.
However, judgements concerning whether the radiological appearance of a case merits its recall need to be made against peer radiologist opinion rather than against the opinions of a small number of highly experienced radiologists. Consequently, after all participants have completed the scheme then a 'mean peer radiological opinion' about each case is determined, based solely upon its radiological appearance. Each The main purpose of the scheme is to provide individuals with feedback concerning the specific screening cases that they examine so that this will aid them in interpreting future screening cases. It is not the purpose of the PERFORMS scheme to act directly as an external quality assurance device. However, an annual report is produced for the National Co-ordinating Committee for QA Radiologists using anonymised regional information. From this, the committee can study any variations across the health regions when the same set of cases has been read by virtually all UK screeners.
When individuals participate in the scheme they are presented with a case set containing many more malignancies than would be expected in typical screening practice;
additionally the cases are difficult exemplars. Therefore a participants' approach in undertaking the scheme may well differ to that adopted in routine screening.
Consequently, although recent screening cases are actually examined in the scheme, the process of reading these cases is not fully equivalent to the real-life situation. Some caution must then be exercised in any extrapolations from PERFORMS data to real-life screening. Nonetheless, comparisons have been made between both real-life screening and symptomatic data for radiologists in one screening centre and their data from the scheme which have demonstrated interesting correlations 19 .
Of necessity, participants read the self-assessment cases at different times of the day as taking part has to fit in with their everyday duties. All responses made by participants are time-logged and so factors such as the effect of time of day on film reading performance can be examined 20 . 23, 24 .
